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Data collection 

Rigaku AFC7R diffractometer 
4657 measured reflections 
3875 independent reflections 
3367 reflections witli > 2.0a{F^) 

Refinement 

R[F^ > 2a(F^)] = 0.033 

wR{F^) = 0.083 

S = 1.04 

3875 reflections 



Ri„, = 0.083 

3 standard reflections every 150 
reflections 

intensity decay: —0.4% 



235 parameters 

H-atom parameters constrained 
Ap„„, = 0.49 e A"^ 
APmin = -0.53 e A"^ 



Received 20 June 2013; accepted 1 July 2013 

Key indicators: single-crystal X-ray study; T = 1 00 K; mean o-(C-C) = 0.002 A; 
R factor = 0.033; wR factor = 0.083; data-to-parameter ratio = 16.5. 

In the title compound, C21H15CI2NO2, the H atom of the -OH 
group is transferred to the N atom of the imine, forming a 
zwitterion. Thus, there is formation of a six-membered ring via 
an intramolecular O- ■ H— N, rather than O— H- ■ N, 
hydrogen bond in the molecule. The dihedral angle between 
the naphthalene ring system and the benzene ring of the 2H- 
chromen system is 87.41 (4)°. In the crystal, the molecules are 
packed through N— H- ■ O, tt-tt [centroid-centroid distances 
= 3.744 (3) and 3.780 (3) A], C-Cl- ■ -tt [CI- ■ -centroid = 
3.261 (3) A], C— H- ■ -It and C— H- ■ O interactions. 

Related literature 

For the biological propertries of similar structures, see: Khan 
et al. (2009); Tu et al. (2013). For related structures, see: 
Benaouida et al. (2013); Malecka & Budzisz (2006). 




Experimental 

Crystal data 

C21H15CI2NO2 Monoclinic, P2^/c 

Mr = 384.26 a = 16.286 (7) A 



Table 1 

Hydrogen-bond geometry (A, °). 



Cg2 is the centroid of the C4-C9 ring. 
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3.306 (3) 


146 
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■02" 




0.99 


2.52 


3.472 (3) 


160 


C15-H1L 


■ ■Q2'" 




0.95 


2.77 


3.682 (3) 


160 


Symmetry 


codes: 


(1) 


-x+ 1, -V + 




(ii) -x + l,y + 


i, + |; (iii) 


-x+l,-y 


+ 2,-z- 


f 1. 










Data 


collection: 


WinAFC 


(Rigaku, 


1999); cell 


refinement: 



WinAFC; data reduction: WinAFC; program(s) used to solve struc- 
ture: SHELXS97 (Sheldrick, 2008); program(s) used to refine struc- 
ture: SHELXL97 (Sheldrick, 2008); molecular graphics: 
CrystalStructure (Rigaku, 2010); software used to prepare material 
for publication: CrystalStructure. 

We acknowledge the University of Shizuoka for supporting 
this study. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: ZP2006). 
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(f)-6,8-Dichloro-3-{[(iiaphthaleii-l-ylmethyl)imiriiumyl]methyl}-2H-chromeri-4- 
olate 

Yoshinobu Ishikawa and Yuya Motohashi 
Comment 

Schiff bases of 3-formyl chromones have attracted much attention due to their biological functions such as enz5mie 
inhibition (Khan et al. 2009; Tu et al. 2013). Here we report the crystal structure of the title compound, which was 
obtained from the condensation reaction of 6,8-dichloro-3-formylchromone with 1 -naphthylmethylamine and successive 
reduction with 2-picoline borane. The structure shows that the H atom of the -OH group is transferred to the Nl atom of 
the imine, thus forming a zwitterion. As a result, an mtramolecular O— H-N [02—Nl = 2.795 (2) A], rather than 0-H— N, 
hydrogen bond is formed. The bond distances 02-C3 [1.245 (3) A], C3-C2 [1.431 (3) A], C2-C10 [1.377 (3) A] and 
ClO-Nl [1.329 (3) A] and torsion angles O2-C3-C2-C10 [3.2 (3)°] and C3-C2-C10-N1 [-2.4 (3)°] in the six- 
membered ring indicate charge delocalization among the atoms. This effect might be responsible for the preferential 
reduction of the «,/?-unsaturated carbonyl of the synthetic intermediate, rather than reduction of the imine. The dihedral 
angle between the naphthalene ring and the benzene part of the 2//-chromen ring is 87.41 (4)°. In the crystal, the 
molecules are packed through intermolecular N-H--0, as shown in Figure 2, n--7z, C-Cl---7r, C-H--;r and C-H - O 
interactions. 

Experimental 

1 -Naphthylmethylamine (5.0 mmol), 6,8-dichloro-3-formylchromone (5.0 mmol) and 2-picoline borane (5.0 mmol) were 
dissolved in a mixture of MeOH-AcOH (10:1, 60 ml), and stirred overnight at room temperature. Hydrochloric acid (1 
M, 20 ml) was added to the reaction mixture, which was then stirred for 30 min. After neutralization with saturated 
NaHCOs, the mixture was extracted with methylene chloride. The extract was washed with brine, dried over anhydrous 
Na2S04 and purified by column chromatography on siHca gel («-hexane: ethyl acetate = 9: 1). The eluted fractions were 
concentrated and filtered off. Layering n-hexane on the filtrate gave single crystals suitable for X-ray diffraction (yield 
19%). 

Refinement 

The carbon-bound hydrogen atoms were placed in geometrical positions [C-H 0.95 to 0.99 A, L'iso(H) = 1.2(7eq(C)], and 
refined using a riding model. The hydrogen atom of the OH group was located near Nl of the imine in a difference 
Fourier map, and refined with distance constraint [N-H 0.88 A, L'iso(H) = 1.2L'eq(N)]. 

Computing details 

Data collection: WinAFC (^gdkw, 1999); cell refinement: WinAF C {^igaku, 1999); data reduction: WinAFC {^\gak\x, 
1999); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: CrystalStructure (Rigaku, 2010); software used to prepare material for 
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Figure 1 

The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level. 
Hydrogen atoms are shown as small spheres of arbitrary radius. 




Figure 2 

A crystal packing view of the title compound. Intra- and intermolecular N-H - 0 hydrogen bonds are represented as 
dashed lines. 
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(f)-6,8-Dichloro-3-{[(naphthalen-1-ylmethyl)imiiiio]methyl}-2H-chromen-4-olate 



Crystal data 

C21H15CI2NO2 
M,= 384.26 
Monoclinic, P2i/c 
Hall symbol: -P 2ybc 
a = 16.286 (7) A 
Z> = 8.910(6)A 
c= 12.008 (9) A 
fi= 102.65 (4)° 
F= 1700.2 (19) A' 
Z=4 

Data collection 

RigakuAFC7R 
dif&actometer 

oj-26 scans 

4657 measured reflections 
3875 independent reflections 
3367 reflections with > 2.Q(j{F) 
Rm = 0.083 

Refinement 

Refinement on 

R[I^ > 2ff(7^)] = 0.033 

wRiF") = 0.083 

S= 1.04 

3875 reflections 

235 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 792.00 

1.501 Mgm-3 
Mo Ka radiation, 1 = 0.71069 A 
Cell parameters from 25 reflections 
e= 15.7-17.5° 
fi = 0.40 mm"' 
T= 100 K 
Block, yellow 
0.37 X 0.37 X 0.28 mm 



^„^ = 27.6° 
/j = -20^21 
;c=0^11 
/ = -15^8 

3 standard reflections every 150 reflections 
intensity decay: -0.4% 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

w = l/[(7^(i^o') + (0.0433P)2 + 0.7479^] 

where P = (F„^ + 2F,^)/3 
(A/<t)^ = 0.001 
Apn^ax = 0.49 e A-3 
Apmin = -0.53 e A-3 



Special details 

Refinement. Refinement was performed usmg all reflections. The weighted i?-factor (wR) and goodness of fit (S) are 
based on F^. if-factor (gt) are based on F. The threshold expression of 7^ > 2.0 is used only for calculating ^-factor 
(gt). 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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-165.6 

20.1 

-171.00(12) 
12.11 (17) 
171.75(12) 
-8.3 
-2.3 (3) 
177.7 
3.1 (3) 
-173.76 (12) 
8.74 (19) 
-164.33 (12) 
-174.23 (11) 
12.69 (17) 
-172.09(11) 
1.0 (2) 
179.53 (11) 
0.7 (2) 
-0.5 
-179.3 
7.9 

-179.0 
179.64 (9) 

-0.4 

-1.6(2) 

178.4 

179.84(11) 
0.70 (19) 
-0.2 



01— C8— C9— C4 
C7— C8— C9— C3 
C7— C8— C9— C4 
Nl— Cll— C12— C13 
Nl— Cll— C12— C20 
H7A— Cll— C12— C13 
H7A— Cl 1— C12— C20 
H8B— Cll— C12— C13 
H8B— Cll— C12— C20 
Cll— C12— C13— C14 
Cll— C12— C13— H9 
Cll— C12— C20— C19 
Cll— C12— C20— C21 
C13— C12— C20— C19 
C13— C12— C20— C21 
C20— C12— C13— C14 
C20— C12— C13— H9 
C12— C13— C14— C15 
C12— C13— C14— HIO 
H9— C13— C14— C15 
H9— C13— C14— HIO 
C13— C14— C15— C21 
C13— C14— C15— Hll 
HIO— C14— C15— C21 
HIO— C14— C15— Hll 
C14— C15— C21— C16 
C14— C15— C21— C20 
Hll— C15— C21— C16 
Hll— C15— C21— C20 
C17— C16— C21— C15 
C17— C16— C21— C20 
C21— C16— C17— C18 
C21— C16— C17— H13 
H12— C16— C17— C18 
H12— C16— C17— H13 
H12— C16— C21— C15 
H12— C16— C21— C20 
C16— C17— C18— C19 
C16— C17— C18— H14 
H13— C17— C18— C19 
H13— C17— C18— H14 
C17— C18— C19— C20 
C17— C18— C19— H15 
H14— C18— C19— C20 
H14— C18— C19— H15 
C18— C19— C20— C12 
C18— C19— C20— C21 
H15— C19— C20— C12 



-177.29(11) 
171.33 (11) 
-1.77 (19) 
-6.86(19) 
174.05 (11) 
114.8 
-64.3 
-128.5 
52.4 

-178.41 (12) 
1.6 

-2.90 (19) 

177.44(11) 

178.00 (12) 

-1.66(19) 

0.7 (2) 

-179.3 

0.5 (3) 

-179.5 

-179.5 

0.5 

-0.6 (3) 
179.4 
179.4 
-0.6 

-179.85 (13) 
-0.4 (3) 
0.1 
179.6 

178.49 (13) 

-0.9 (3) 

-0.1 (3) 

179.9 

179.9 

-0.1 

-1.5 

179.1 

0.7 (3) 

-179.3 

-179.3 

0.7 

-0.3 (3) 
179.7 
179.7 
-0.3 

179.65 (12) 
-0.7 (2) 
-0.3 
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H4— C6— C7— C8 
C12— C7— C8— Ol 
C12— C7— C8— C9 
C6— C7— C8— 01 
C6— C7— C8— C9 
Ol— C8— C9— C3 



-179.3 
-2.47 (17) 
-178.20 (8) 
176.67 (12) 
0.94 (19) 
-4.19(19) 



H15— C19— C20— C21 
C12— C20— C21— C15 
C12— C20— C21— C16 
C19— C20— C21— C15 
C19— C20— C21— C16 



179.3 
1.54(19) 
-179.02(11) 
-178.13(12) 
1.30 (19) 



Symmetry codes: (i) x, -y+yi, z-1/2; (ii) -x+\,y-\l2, -z+yi; (iii) -x+1, -y+\, -z+1; (iv) x, -y+l>l2, z+1/2; (v) -x+\,y+\l2, -z+Vl; (vi) -x+l, -y+2, 
-z+1; (vii) -x, -yi-1, -z+1; (viii)x-l,>',z; (ix) -x+2, -y+2, -z+1; (x) -x+2,y+\l2, -z+'in; (xi)x+l,y, z; (xii) -x+2,y-\l2, -z+3/2. 



Hydrogen-bond geometry (A, °) 
Cg2 is the centroid of the C4-C9 ring. 



D—a-A 






D-A 


D—i\-A 


Nl— H6 •02 


0.88 


2.18 


2.794 (2) 


126 


Nl— H6-02™ 


0.88 


2.54 


3.306 (3) 


146 


CI— H2.i-02^ 


0.99 


2.52 


3.472 (3) 


160 


C15— Hll-Cg2" 


0.95 


2.77 


3.682 (3) 


160 



Sytmnetry codes: (iii) -x+\, -y+l, -z+1; (v) -rf l,>H-l/2, -z+3/2; (vi) -x+l, ->H-2, -z+1. 
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